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Fisheries and oceans science in Canada is recog- 
nized as among the best in the world. Canadian 
fisheries scientists regularly receive national and 
international awards. They are asked to lead 
many international bodies. Canada hosts inter- 
national fora to advance our scientific understand- 
ing of our oceans and the resources they 
contain. Yet, we can do better. 

In the past few years, we have adopted a 
new standard for fisheries management. We have 
imposed a standard on ourselves that we seek 
from others, and we have paid a heavy price for 
that. Our groundfish fleets have been tied up, 
and 40 000 people have been displaced from 
their jobs. 

As Canada’s Minister of Fisheries and Oceans, 
I have two priorities — healthy fish stocks and 
a healthy industry. But we can’t have a healthy 
industry without healthy fish stocks. If we pro- 
tect the resource, the resource will support the 
industry, and the industry will support our fish- 
ing families and their comunities. 

Without the unshakable commitment to 
the principle of sustainable development, the 
best science in the world is of little use. Unless 
science comes before political, economic, busi- 
ness, social or other considerations, fisheries are 
going to be in trouble. Achieving sustainable 
development in practice requires political com- 
mitment backed by good science. If we manage 
the resource well, the rest will follow. 

Many contribute to our knowledge of our 
oceans — the federal government, of course, 
through Fisheries and Oceans, Environment 
Canada, Natural Resources Canada, the 
National Research Council, the Department of 
National Defence, and others. But provincial 
governments, university researchers, the private 
sector, associations and individuals, through 
their traditional knowledge and experience, all 
join in responsibility for oceans research and 


development. Such research and development 


A Message from the Minister 


Fred Mifflin 


Minister, 


have contributed significantly to the economic 
and social advancement of Canada over the years. 
Canada is a maritime nation. It has the 
world’s longest coastline and second largest con- 
tinental shelf. Our coast, if stretched straight, 
would circle the earth six times at the equator. 
Our 200-mile Exclusive Fishing Zone represents 
32 percent of Canada’s total territory. This mar- 
itime area is the size of continental Australia, and 
eight times the size of Texas. Many major cities are 
coastal ports or are located on the St. Lawrence 
Seaway, the world’s longest and most heavily 
used waterway. Much of Canada’s trade goods 
are transported by water. Weather and climate, 
which are driven by ocean processes, determine 
the location and success of our important fish- 
ing, agriculture and forestry industries. Canada’s 
fishing industry continues to be a major exporter 
of fisheries products and the mainstay of 
hundreds of small communities in coastal areas. 
Canadians expect their fisheries resource to 
be managed responsibly and conserved for 
future generations. They also expect wholesome 
fish products, safe harbours, reliable navigational 
charts and a scientific capacity to deal with envi- 
ronmental and resource issues of local, regional, 
national and international concern. In our Red 
Book, Creating Opportunity, we committed to 
implementing effective conservation measures 
immediately in the fisheries, because if the remain- 


ing stocks are not conserved now, there will be 


Fisheries and Oceans 


no fisheries left on which to build sustainable 
development. We have delivered on this promise. 
We have also instituted changes, through Program 
Review, to transform the way we do business. 
Finally, we have moved forward, with the 
tabling in Parliament of the Canada Oceans Act, 
to reaffirm Canada’s role as a world leader in 
oceans and marine resource management. The 
Act provides the building blocks for integrated 
management and sustainable development of 
Canada’s ocean resources. The Act outlines a 
new ecosystem-based approach to marine resource 
management. It provides a common focus for 
federal responsibilities and consolidates federal 
programs. It endows Canadians with legislative 
authority to start working on oceans management 
holistically rather than sectorally. The Canada 
Oceans Act will give our country the framework 
for building a new flexible Oceans Management 
Strategy requiring consensus building and com- 


munity input. 


Every Canadian is well aware of the extra- 
ordinary environmental stresses placed upon 
our oceans. We all know too well about resource 
depletion, habitat degradation and marine pol- 
lution. The Canada Oceans Act therefore will 
provide authority to create marine protected 
areas in order to safeguard ocean biodiversity 
and endangered species. Most significantly, 
Canada’s environmental regulations and enforce- 
ment authority will be extended to the new 
Contiguous Zone and Exclusive Economic 
Zone. Canada’s oceans are entitled to the same 
environmental protection as Canada’s land. 

But government cannot act alone. Future 
success depends on participation by the entire 
oceans community. Canadians will have to work 
together very hard to ensure that we achieve 
economic opportunities while at the same time 
sustaining the environment and living resources 
of our ocean areas. 

As Minister of Fisheries and Oceans, I look 
forward to working closely with all interested 
parties to conserve our ocean resources and to 
produce the knowledge needed to ensure global 


competitiveness in Our important oceans sector. 


Fred Mifflin 
Rear Admiral 


Minister of Fisheries and Oceans 
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S&T Objectives and Goals: 
Portfolio Overview 


Fisheries, aquaculture and ocean industries are a 

vital part of the economic foundation establish- 

ing Canada’s standard of living. Not only do they 
provide jobs, but also they provide jobs in some 

coastal regions of Canada where there are few 


alternatives. 


@ In the fish harvesting and processing sectors, 
there are 67 150 active fishermen, 

1 100 importers, and 75 250 workers in 
1 300 plants. 

@ There are 5 200 jobs in the aquaculture sec- 
tor. In addition, over six million recreational 
fishermen generate 150 000 full-time jobs. 

@ [n the oceans manufacturing and services 
industries, there are approximately 450 firms, 
with 8 100 employees, making major contri- 
butions to strategic sectors of the ocean econ- 


omy, such as offshore petroleum development. 


The oceans sector generates more than 
$7.9 billion of Canada’s gross domestic product 
(GDP): 


w@ About 60 percent of this is generated by the 
marine shipping (33 percent), shipbuilding 
(14 percent), manufacturing and services 
(10 percent), and oil and gas industries 
(4 percent). The oceans manufacturing and 
services sector is particularly linked to research 
and development in government research 
establishments. 

m@ About 40 percent is primary and secondary 
production in fisheries and aquaculture, 
which contributes $3.2 billion to the GDP, 
providing a surplus of $1.5 billion to Canada’s 


international trade balance in 1993. 


Canada has a strong and diverse fishery 
base and a natural comparative advantage. 
Conservation of fish resources can increase the 
competitiveness of the fishery and improve both 
the quantity and quality of yields in the long term. 

In the future, demand for fish products 
should continue to increase as the population 
grows. The global population is projected to 
increase to eight billion by the year 2025. This 
population growth could mean a global finfish 
shortage of 20 million tonnes by the year 2000 
and of 60 million tonnes by the year 2025. 

The resource is renewable. Where resources 
are depleted, the first order of business is to restore 
the resource. With good conservation practices, 
sustainable harvesting and productivity gains, 
the fishery can provide a wealth stream indefi- 
nitely into the future. Careful conservation of 
the fishery asset will allow the greatest benefits 
to be achieved in the long term. The fishery of 
the future will employ fewer fishermen, efficiently 
applying improving technologies to provide high- 
value products with minimal waste. Aquaculture 
will reduce the shortfall by augmenting the wild 
fishery. 

Sustained viability of fishing communities 
is based on the fishery asset, which stimulated 
settlement. Recent events have underlined that 
the fishery cannot sustain overharvesting. In 
order to provide new jobs to replace those that 
are no longer needed to harvest and process fish, 
the economies of fishing communities must 
diversify. The form of diversification will vary 
from community to community but some possi- 
bilities will be widely available. These are devel- 
opment of businesses related to the fishery such 
as: supplies to the fishing industry, aquaculture, 
recreational fishing, and other resource-based 


industries using nearby natural resources. 


ATLANTIC GROUNDFISH: THE IMPLICATIONS OF RESOURCE DEPLETION 

The 1990s have seen the collapse of most Atlantic groundfish stocks, with moratoria in 
almost all the cod fisheries. During the 1980s, groundfish provided half the value of the 
Canadian Atlantic fishery, and cod gave half the groundfish revenues. During the 1980s 
when markets were strong, fishermen invested in new boats and equipment to improve 
their productivity. In some instances, and in spite of government regulations to limit the 
size of replacement vessels, new vessels could and did catch up to ten times as much 
fish as the vessels they replaced. The 1990s saw cold environmental conditions, which 
reduced the productivity of groundfish stocks, together with increases in predators and 
in abuses of the quota management system, as fishermen strove to make ends meet 
vvithout enough fish quota to go around. Beginning with Northern cod in 1992, a series 
of moratoria has affected over 40 OOO fishermen and plant workers. With no groundfish 
fishery. many are surviving on government assistance. In future, after the fish stocks 
recover, fewer people will be employed in the fishery as a balance is sought between 
the capacity to harvest and process groundfish and the capacity of the resource to 
sustain catches. 

Although they are currently depleted, groundfish are a renewable resource that can 
sustain wealth and jobs indefinitely if it is carefully conserved. The sudden collapse of 
the fishery cuba the 1990s underlined the need for better understanding of the ecology 
of groundfish. The relationship between stock productivity and changes in the fishery’s 
physical and biological environment must be clarified and quantified to allow sound 


management of a sustainable fishery in the future. 


Production of high-valued products aimed 
at final consumers can provide new processing 
jobs and can respond to the increasingly sophisti- 
cated tastes of consumers. 

The export-oriented fishing industry 
will benefit from reduction in tariffs and non- 
tariff barriers. 

The North American Free Trade Agree- 
ment will improve access of Canadian fish and 


seafood products into Mexico. The World Trade 


Organization (formerly the General Agreement 
on Tariffs and Trade) is proving a useful tool 

to gain access to previously closed markets, such 
as fresh and frozen salmon into Australia and 
New Zealand. 

Canada has developed into an exciting 
contender in the aquaculture industry. In 1984, 
total output from commercial aquaculture oper- 
ations in Canada was valued at $7 million. In 


1986, it was $27 million. By 1993, with support 


SUCCESSFUL CONSERVATION: SCALLOPS ON GEORGES BANK 

During the early 1980s, Canada and the United States disputed their maritime boundary 
in the Gulf of Maine. As a result, neither side effectively restrained its exploitation of 
the lucrative scallop resource on Georges Bank. In 1984, just prior to resolution of the 
boundary dispute by the International Court of Justice, the stock was seriously depleted 
and overfished. Each year’s new recruits to the stock were subject to very high fishing 
pressure. Relaxation of enforcement of meat count regulations in 1981 resulted in loss 
of potential yield due to growth. Catch rates were at historic lows, and the Canadian 
catch Poe ehed its lowest level since 1959. 

During this period, Canada maintained its research program on the scallop resource. 
The abundance of the resource and rate of exploitation were monitored using research 
vessel surveys. Scientists recommended a decrease in meat count and in exploitation 
rate to rebuild the stock and increase the harvest. 

The settlement of the boundary dispute in October 1984 was followed by a tighten- 
ing of meat count regulations and the introduction of catch quotas in the new Canadian 
zone. These science-based conservation measures allowed the recruitment of the strong 
1982 year class to rebuild the stock rapidly. By 1987, Canadian catches had more than 
tripled, as had the catch rates of scallop draggers. The Georges Bank scallop fishery 


has remained strong into the 1990s. 


in developmental science and technology (S&T) 
from government, industry farm-gate output had 
increased to $290 million. In addition, the supply 
and services sector of the aquaculture industry 
generated an estimated $266 million in domestic 
and export sales. Recent forecasts suggest that the 
Canadian aquaculture industry could reach annual 
values exceeding $1.2 billion and employment 
could increase to 12 100 by the year 2001. In 
the ocean industries sector, Canadian firms have 
established an international reputation for excel- 
lence in oceans-related S&T and engineering. 
They have in-house capability to produce low- 
volume but high-value-added custom-engineered 
products. These products range from oceano- 
graphic and hydrographic instruments to marine- 
related remote sensing, submersibles and seabed 
systems. An area of growing prominence is 
information-related services, including data cap- 
ture and interpretation. 

The oceans manufacturing and services 
industry is a growth market but faces some bar- 
riers. While many Canadian ocean manufactur- 
ing and services companies have established a 
worldwide reputation for excellence, it is clear 
that changes are needed to ensure the success of 
this market. There is an opportunity to focus on 
the high technology growth segment. 

Offshore oil and gas, defence, and ocean 
science, the traditional markets for these compa- 
nies, have been in transition for some time and 
demand in each has declined. New markets, 
such as the mapping of Exclusive Economic 
Zones and monitoring of the marine environment 
for pollutants, have emerged. Exclusive Economic 


Zones under the terms of the 1982 United 


Nations Convention on the Law of the Sea re 


provide an opportunity for turn-key projects 
using ocean technology expertise. Other oppor- 
tunities include: 
ae 
H ocean information systems 
@ communications and navigational systems 
(charting, remote sensing, geomatics) 
H subsea technology, equipment and services 
(ROVs, AUVs, robotics) 
MH customized and specialized vessels, (ferries, 
icebreakers, shallow-draft vessels) 
H cold ocean technology (ice, seabed geotech- 


nics, offshore oil and gas facilities) 


marine biotechnology 

marine environmental technologies (new 
technologies for oil spill detection, monitor- 
ing and clean-up, oceanographic modelling 


and coastal zone management). 


The latter opportunity is regulation driven 
and offers considerable potential for Canadian 
firms. In seabed mining, when legislative and 
regulatory frameworks are in place by the end of 
the century, there should be some new opportu- 
nities, for example, gold, heavy mineral sands, 
and aggregates from Canada’s offshore areas, 
which will require S&T for new technologies 
and environmental monitoring. 

To provide a sense of the magnitude of the 
opportunities the oceans provide, the SPARK 
Oceans Committee of the Science Council of 
British Columbia estimates that the present 
direct contribution of oceans and coastal activi- 
ties to the west coast economy alone is almost 
$4 billion per year, but future opportunities are 


much greater. 


MARINE TRANSPORTATION 

Cost-effective navigation is of growing importance as the world’s shipping industry 
becomes more competitive. In critical areas, an extra 0.3 m of ship’s draft can make a 
port competitive and can ultimately mean economic survival. Every extra 2.5 cm of 
draft on a St. Lawrence tanker can mean $25 OOO more cargo in the ship’s hold. 

The Canadian Hydrographic Service (CHS) of Fisheries and Oceans, the Department 
of Transport and the Pilots and Port Authorities on the St. Lawrence River, in partnership 
with industry, are responding to this requirement for real-time depths. Permanent gauges 
along the river are networked to a computer that provides subscribers with real-time 
water level information from the gauge sites, as well as predicted water levels. Ocean- 
going vessels bound for Montreal can now request water level information before 
leaving European ports. 

A strategic alliance was struck between CHS and INFOMAR Marine Services, a con- 
sortium of private sector companies, to deliver this fully automated water level informa- 
tion system — COWLIS. CHS developed the COWLIS technology in collaboration with the 
private sector and with financial support from clients. After considering several options, 
CHS concluded that the most effective way to deliver the service was through a dealer- 
ship arrangement. The two companies that were involved with COWLIS development 
set up a new company, Service Maritime Infomar Inc., dedicated to operate and 
maintain the system and to sell related services. This partnership with the private sector 
has enabled CHS to enhance its services to the clients with minimum additional resources. 

Jean-Luc Bédard, Harbour Master of the Port of Montréal praised COW LIS because 
it enabled “the Port of Montréal to become more competitive vis-a-vis the Eastern 
Seaboard ports in the United States in the area of container transport.” In May 1993, 
COWLIS was awarded the OCTAS award in recognition of its valuable contribution to the 


competitiveness of Canadian industry. 


Finally, the recently released report of agement. Both offer a return on investment to 


the National Advisory Board on Science and the federal government. The NABST committee 
Technology Opportunities from Our Oceans notes recommends an investment in ocean S&T since 
that two distinct elements of an oceans manage- such a strategy “can translate into new jobs and 

ment strategy are wealth creation and risk man- new trade opportunities.” 


REMOTE SENSING 

Canadian industry has developed the Compact Airborne Imaging Spectrometer (CASI) 
sensor for cost-effective aircraft-based mapping and monitoring of coastal habitat, capelin 
spawning and algal blooms. The CASI technology was developed under contract to Canadian 
industry. The CASI is based on the technology developed in the Fisheries and Oceans 
Fluorescence Line Imager project. Two Canadian companies have been exploiting the 
technology. ITERS Ltd. is producing, selling and servicing the CASI instrument worldwide, 
resulting in the creation of several high-tech jobs. Borstad and Associates Ltd. has devel- 
oped algorithms for interpreting CASI data into quantitative coastal zone information 
products and provides a monitoring and information service. Borstad has completed a 
multi-million-dollar contract with the National Rivers Authority of England and Wales to 
map their coastline. These companies are developing collaborative arrangements with 
one! partners to penetrate the coastal zone market niche in global environmental 
information services. This Canadian imaging spectrometer applications expertise should 


enable companies to win contracts in the ENVISAT program of the European Space Agency. 


S&T Objectives and Goals: 
Fisheries and Oceans 


Currently, the federal government is the largest 
performer of marine research and scientific surveys, SEAWEED PRODUCTS 


and is the largest funder of oceans-related extra- : 
"2 : A Nova Scotian company, Acadian 
mural S&T. This includes work by several depart- 


ments and agencies, including Fisheries and Oceans, Seaplants Limited (ASL), with research 


the Natural Research Council, the Department 


5 : og Bi assistance from government scientists, 
of National Defence, Environment Canada, 


Natural Resources Canada and others, which is busy turning seaweed, a renewable 


traditionally spend over $300 million a year on 


marine and marine-related science activities. marine resource, into products for 


Fisheries and Oceans alone invests $185 mil- : : 
international markets. One seaweed, 


lion to ensure that scientific information of 
high international standards is available to the Ascophyllum nodosum, commonly 


Government of Canada for use in developing 


see : ; . : known as “rockwveed,” is now converted 
policies, regulations and legislation regarding the 


oceans and aquatic life, and to other government into extracts that are used as plant growth 
departments, private industry and the public 
for use in planning and carrying out aquatic regulators in agriculture. Because the 


activities. [he science activity at Fisheries and : ; 
Canadian product is more effective 


Oceans represents approximately 16 percent of 


the department's total resources. _ than its non-Canadian competitors, 
The department’s mandate and operations 
. SL les have expanded rapidly into 

are being fundamentally restructured as to both ASL sa Pp BICny 

as we embrace the following hee os about 300 different countries. Recently. 


W@ a world leader in oceans and marine ASL has begun to market, to Japanese 


resource management, 2 
companies, a new sea vegetable product 


and pursue our mission: based on another seaweed, Chondrus 


: ; crispus (often called “Irish moss”). 
M@ to manage Canada’s oceans and major 


waterways so that they are clean, safe, pro- A superior strain for cultivation of the 


ductive and accessible, to ensure sustain- 
able use of fisheries resources and to facili- seaweed and a colour modification 


tate marine trade and commerce. ; 
process needed to prepare the desired 


To be a world leader in ocean and marine product were developed at the National 
resource management, we are adopting a strategic 


framework to focus our activities on the following: Research Centre government laboratory 


in Halifax. 
@ understanding the oceans 
M@ fisheries management 


iz environmental management 


@ marine safety 
@ facilitating marine trade, commerce and 
ocean development 


i international relations. 


For these business lines, we are committed 


to achieving these following long-term goals: 


UNDERSTANDING THE OCEANS 

To improve oceans decision making by means of 
a collaborative range of activities for the acquisi- 
tion, application and dissemination of informa- 
tion on oceans and marine phenomena and 


focusing on gaps and critical areas, including: 


the role of oceans in climate 
ecosystem interactions 
quantifiable measures of habitat productivity 


reliable estimates of stock abundance 


and in so doing to: 


@ maintain Canada’s reputation for excellence 
in marine sciences 

@ support the department’ other programs 
and activities 

@ support the programs and activities of 
co-managers, partners and clients 

@ broaden public understanding of the 


importance of the oceans. 


MANAGE AND PROTECT 
THE FISHERIES RESOURCE 
‘To manage commercial, recreational and Aboriginal 
fisheries and aquaculture activities that are envi- 
ronmentally, economically and socially sustainable 
based on collaborative arrangements with resource 
users without government subsidy. To ensure fidu- 
clary responsibilities for Aboriginal fisheries are met. 
To improve assessments of fish stock abun- 
dance and understanding of change in stock 
productivity within marine ecosystems, a new 


multidisciplinary integrated project management 


system has been established and a pilot project 


will be implemented over the next two years for: 


hydroacoustics for fish abundance 
aquaculture 

lobster 

redfish 

improvements to stock assessment 
methodology 

toxic chemicals 


environmental monitoring. 


INNOVATIVE COMPUTER CODE 


Two Fisheries and Oceans researchers 


set out to solve their Canadian Hydro- 


graphic Service’s huge data manage- 


ment problem and invented a solution 


that turned out to be a breakthrough 


for data management. This technology 


| was rapidly transferred to a partnership 


with the private sector — Oracle Corp. 


The venture won the 1993 Gold Award 


for Technology in Government, Industry/ 


Government category. Oracle is now 


poised to release this as an innovative 


add-on to its relational database. No 


other major relational database handles 


“multidimensional spatial data. The 


innovative HHCode (helical hyperspatial 


code), developed by Fisheries and 


- Oceans and Oracle, makes it possible. 


MANAGE AND PROTECT THE 
MARINE ENVIRONMENT 

To achieve an integrated, cohesive approach to 
marine environment and habitat protection that 
demonstrably results in No Net Loss/Net Gain 
of habitat by implementing an operational, reg- 
ulatory and management framework that man- 
ages the risks of incidents and spills at sea and 


protects the marine environment. 


MAINTAIN MARITIME SAFETY 

To achieve excellence in the provision of marine 
safety services and to improve the safety record 
of fishing activities and recreational boating by 
reducing the number of incidents and associated 


deaths as well as damage to property. 


FACILITATE TRADE, MARINE 
COMMERCE AND OCEAN 
DEVELOPMENT 

To provide the policy, regulatory framework and 
operational services that support a commercially 
vibrant oceans and marine resource industrial 


sector. 


ADVANCE CANADA'S 
INTERNATIONAL FISHERIES 

AND OCEANS INTERESTS 

To develop new international oceans and marine 
management regimes consistent with the United 
Nations Convention on the Law of the Sea, 

to strengthen legal frontier claims and express 
practical control of Canada’s Exclusive 


Economic Zone. 


DNA TECHNOLOGY FOR DETERMINATION 
OF GENETIC SEX IN SALMON 


Government scientists have developed 


aDNA probe to determine genetically 


the sex of salmon from a fin clip ora 
drop of blood without killing them. The 


probe, developed for chinook salmon, 


is being patented and has been licensed 


to a Canadian company, Microtek, 


which is providing a sexing service for 


_ chinook farmers in Canada and abroad. 


Aquaculture companies from as far 


avvay as Chile have sent chinook blood 


samples to Microtek for sex determi- 
nation. With this test, aquaculture 
_ companies can determine the genetic 


be sex of their fish selected for broodstock 


at a very young age. The use of sex- 


S determining DNA probes has now 


os been extended to coho, chum and 


pink salmon. 


GENE PROBES FOR STOCK IDENTIFICATION 
Scientists have developed gene probes that permit the identification of different stocks 
of the various Pacific salmon species including chinook, chum, coho and sockeye. The 
development of such probes means that fisheries managers will be able to identify the 
origins of fish caught at sea and eventually to track more precisely their migration paths. 
Such know/ledge will give the department a greater ability to manage the harvesting of 
stocks on an individual basis. 

These techniques can also be used to detect escaped farmed fish in the natural 
environment. In addition, these tests can be sensitized to identify the parentage of indi- 
vidual fish. This will enable the aquaculture industry to select for superior lines of fish 


using pedigree broodstocks. 


AALL-FEMALE LINE OF CHINOOK SALMON FOR AQUACULTURE 
Scientists at the Fisheries and Oceans Vest Vancouver Laboratory have developed the 
all-female line of chinook salmon for aquaculture. This technique eliminated the earlier- 
maturing males and allowed the industry to grow out only females, which live for three 
years and are larger at market time. 

Without this technology, the culture of chinook salmon in British Columbia would not 
have been economically feasible and Canada would not have had the net cumulative 
economic benefit of $415 million over the period from 1986 to 1994. Studies are under 


way to assess the feasibility of using genetically sterile salmon in aquaculture. 
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Current Activities and 
Future S&T Directions 


The federal S&T Review was conducted concur- 
rently with the government-wide Program Review. 
This meant that each could harvest the advice 
from the other. For Fisheries and Oceans, signif- 
icant changes are occurring as a result of the 
melding of these two activities. 

A new era for Fisheries and Oceans began 
on April 1, 1995, when it merged with the 
Canadian Coast Guard, consolidating the govern- 
ment’s main civilian marine assets and operational 
programs into one strengthened department. 
Integration of the two fleets will provide the 
marine operational platform for delivery of safety 
and environmental protection services, naviga- 
tion services, enforcement and scientific research. 

The amount of international waterborne 
commerce (accounting for almost 20 percent of 
our exports and imports) plus large numbers of 
recreational craft impose a significant threat to 


the aquatic environment. In addition, safety is 


an important consideration, with about 300 
lives lost annually in Canadian waters. We must 
promote the safe and environmentally sound use 
of our oceans and major waterways in order to 
ensure Canada’s continued competitiveness in 
an ever-expanding global economy. 

In its 1994 report to the Prime Minister, 
the National Advisory Board on Science and 
Technology urged Canada to adopt a comprehen- 
sive oceans management strategy based on the 
sustainable development of ocean resources. The 
Board observed that the fragmentation of respon- 
sibilities for oceans management among federal 
departments has resulted in weak, reactive policy 
making and ineffective program management. 
The Board called for a new management regime 
to be designed to facilitate the growth of innov- 
ative industrial ocean initiatives and promote 
wealth generation while still allowing for the 


conservation and protection of ocean resources. 


NEw LEGISLATION 

The proposed Canada Oceans Act is a new piece of enabling legislation, tabled in the 

; House of Commons in June 1995. It recognizes Canada’s right and responsibilities to 
eyanede its oceans and resources. Passage of the bill by Parliament is expected by the 
end of 1996. The Act will include a more focused integrated approach to support the use 
of marine resources in a safe environmentally sustainable way. The Act will also serve 
as the statutory basis for the department’s Oceans Management Strategy (OMS). 

The OMS will be developed over the next two years in consultation with other federal 
departments and agencies, provincial, municipal and territorial governments, First Nations, 
the fishing industry, ocean technology industries, non-renewable resource interests, 


environmental groups, academics and coastal communities. 
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The proposed Canada Oceans Act will ensure the 
legislative base is in place for a comprehensive 
oceans management regime. The merger of 
Fisheries and Oceans with the Canadian Coast 
Guard will ensure that the department has the 
tools necessary to respond to this need. 

In total, the changes to the department's 
organizational structure will reduce costs and 


move us to a more client-focused and business- 
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like organization within the next few years. 
Funding to the department’s science sector is 
being reduced significantly. The science function 
will be dramatically revitalized to cope with 

the reductions and yet maintain flexibility and 


responsiveness in core scientific activities. 


Fisheries and Oceans focuses its S&T activities 
on three government priorities in the area of 
“public good”: conservation and sustainable devel- 
opment, economic revitalization, and good gov- 
ernment. The following science activities are 
some concrete examples listing how the depart- 
ment will be implementing the seven principles 


developed from the S&T Review. 


Increasing the effectiveness of federally supported 
research (scientific excellence, relevant lines of 
enquiry, full value for money, transfer of knowl- 
edge and technology): 

Excellence and relevance have always been 
the cornerstone of Fisheries and Oceans science 
activities. To ensure our research and develop- 
ment respond to the needs of our clients, advi- 
sory boards, peer review and internal review 


have been implemented. Examples include: 


Fisheries Resource Conservation Council 
Institute of Oceans Sciences Board 

Peers Review, Internal/External Evaluations 
400 client consultations annually 

Arctic Fishery Science Advisory Committee 


Pacific Stock Assessment Review Committee 


University of New Brunswick Chair 

in Ocean Mapping 

| Interdepartmental Initiative on 
S&T Impact Assessment 

@ market test: cost-recovery, revenue 


generation, and partnerships. 


Linkages to Principles and 
Thrusts of S&T Review 
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Capturing the benefits of partnership (research 
consortia, alliances, linkages, and open door in 
research facilities): 

Partnerships are not new to Fisheries and 
Oceans. They have been developing gradually, 
but are now an urgent priority flowing from 
growing willingness of clients to share responsi- 


bility for the fishery. Examples include: 


Sentinel Fisheries Program 


Electronic Chart Display and Information 
Program 

Aquaculture Development Strategy 

Global Ocean Ecosystems Dynamics Program 
Joint Global Oceans Flux Study 


Stimpson Surf Clam Research Program 


interdepartmental memoranda of understand- 
ing: Environment Canada, Department of 


National Defence, National Research Council 


Technology Transfer Program 

@ memoranda of understanding on sustainable 
development with Environment Canada, 
Natural Resources Canada, and Agriculture 
and Agri-Food Canada 


World Oceans Circulation Experiment 


@ International Oceans Data Exchange Program 

@ Program on Energy Research and 
Development 

@ Green Plan: climate variability, toxics, and 


environmental emergencies programs. 


ENVIRONMENTAL MODELLING 

A computer program, developed to 
model Gulf of Georgia—Juan de Fuca 
Strait flowy, simulates the movement 
ef pollutants and contaminants in 
coastal seas. Besides providing a bet- 
ter understanding of the dynamics of 
the pollutants, this technology can be 
used to predict the impact on the 
environment of any hazardous mater- 
ial dispersed in the water. The modelling 
softwvare is primarily an environmental 
management tool for maximizing the 
use of scarce environmental protection 
resources in the event of spills. The 
software, which is licensed to Seaconsult 
Marine Research Ltd. of Vancouver, has 


a reasonable export potential. 


Emphasizing prevent approach and sustainable 
development (sustainable development through 
innovation and preventative approaches): 

The precautionary principle for conserva- 
tion and sustainable development are the foun- 
dation for science activities at Fisheries and 


Oceans, for example: 
Pood and Agriculture Organization's 


Code of Conduct for Responsible Fishing 


@ Environmental Assessment and Review Process 
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United Nations Conference on Straddling 
Fish Stocks and Highly Migratory Stocks 
Ocean Mapping Program 

Fish Health Regulation Program 

Fraser River Action Plan 

Great Lakes Action Plan 


Marine Emergency Response Program 


Habitat Mapping Program. 


Positioning Canada competitively within 

emerging international regulatory standards 
and intellectual property regimes (regulating 
smarter, balancing intellectual property rights 


and technology diffusion): 


Aquatic Effects Program 

B Pesticide Regulation 

@ Action Plan for Fish Habitat 

@ Arctic Environmental Strategy — Northern 


Contaminants Program. 


Building information networks — the infrastruc- 
ture of the knowledge economy (sharing data and 
analysis, collaborating in infrastructure develop- 
ment): 

DFO is in the knowledge business, making 
marine information available through a number 


of media: 


® Marine Environmental Data Service 

@ Inland Coastal and Ocean Information 
Network 

Fisheries and Oceans Internet Homepages 
Technical Report Series 


Pilot Project on Internet Publishing 


Atlantic Coastal Zone Information 


Steering Committee. 


CHS ELECTRONIC CHARTS 

Integrated navigational systems are replacing paper charts for vessels plying the oceans 
and SD atcnwvays. Canada was the first country to undertake a program to develop electronic 
charting. Now, market demand is escalating at a time when the existing government 
infrastructure is overextended. To meet the industry needs, unique science and technology 
public-private sector partnership arrangements have been developed. 

In 1993, Canada Steamship Lines (CSL) and the Canadian Hydrographic Service (CHS) 
cooperated in a pilot program installing electronic chart systems on their fleet operating 
In the St. Lawrence-Great Lakes waterway. In 1995, CSL reported that due to improved 
oar and efficiency of navigation, it had completed its first-ever year without a vessel 
fpcident. achieved a 20-percent increase in revenue, and reduced its insurance costs sig- 
“nificantly. In its words “Not only is this new technology good for safer navigation and 
the prevention of oil spills, it is also good for business.” Extending this experience across 
the industry, electronic charts offer considerable savings to the marine transportation 
industry and greater protection of the marine environment. As well, international sales 


of the technology are promising. 


Northwest Atlantic Fisheries Organization 


Extending science and technology linkages 


internationally (international alliances and w North Pacific Anadromous Fisheries 
technology partnerships): Commission 
The oceans transcend international bound- @ Pacific Salmon Commission 
aries. Fisheries and Oceans will discharge its @ International Council for the Exploration of 
obligations under a range of international agree- the Seas 
ments and committees. This also provides direct w Canada-Greenland Memorandum of 
access to the international market for innovative Understanding on Narwhal and Beluga 
products and services: @ Organisation for Economic Co-operation 
and Development 
w North Atlantic Salmon Conservation ® International Oceanographic Commission 
Organization @ international S&T memoranda of 
@ International Halibut Commission understanding 


a> 


Action Plan for Japan 

North Pacific Marine Science Organization 
LInstitut frangais de recherche pour l’expoi- 
tation de la mer 

International Hydrographic Organization 
International Meteorological Organization 
International Union for the Conservation 
of Nature 

Committee on International Trade of 


Endangered Species. 


Promoting a stronger science culture: 


Career-oriented Student Employment 
Program 

Aboriginal Fisheries Strategy 

University of New Brunswick Chair for 
Ocean Mapping 

Facts Sheets and other material 

provision of adjunct professors 

provision of research vessel time 

Outreach Program — Scientists in Schools 
Program 


Scientists-Fishermen Research Society. 
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INTERDEPARTMENTAL COORDINATION 
Agriculture and Agri-Food Canada, 
Environment Canada, Fisheries and 
Oceans, and Natural Resources Canada 
entered into a Memorandum of Under- 
standing in January 1995 that set out 
the understandings of the parties to 
jointly implement a Framework for 
Sustainable Development S&T in the 
natural resources sectors. Sustainable 
development is an overlapping area of 
responsibility that needs to be delivered 
coherently across several government 
departments. This Memorandum of 
Understanding is an example of what 
government is doing right to improve 
the horizontal coordination of S&T. 
Common action is first being taken in 
areas ranging from priority setting to 
integrated management of oceans 

and coasts, renewable energy. 
climate variability, and metals in the 


environment. 


Conclusion 


As stated in the Red Book, “Natural resources 
were the first source of wealth in Canada and 
sull remain a strong basis for our economic 
prosperity today. Resource industries are a major 
source of export earnings and are among only a 
few sectors that contribute to our trade balance.” 
It is not surprising, then, that a recurring theme 
from the S&T Review consultations is the 
importance of S&T for sustainable development 
of our natural resources. 

Canada has a unique opportunity to build 
on the strength of its natural assets and the skills 
and experience of a very competitive industrial 
sector to sustain wealth and job creation indefi- 
nitely into the future. Government must take a 
lead responsibility for conservation of common 
property natural resources and protection of the 
environment. If government does not take the 
lead in conservation, no one else will. The bene- 
fits are too large to risk through inaction. The 
1995 Budget was clear: “The overall objective 
of federal activities in the natural resources sec- 
tor is to support the sustainable development of 
Canada’s natural resources.” A core business for 
government, then, is the science and technol- 
ogy for sustainable development of produc- 


tive resources, and continuing support for 
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improvements in productivity, diversification, 
and value-added products and services in the 
natural resources sector, which are needed now 
to secure these future opportunities. 

During the public S&T Review consulta- 
tions, we heard the importance Canadians place 
on sustainable development of our natural 
resources. In Saskatoon, the first recommenda- 
tion was “capitalizing on Canada’s natural 
resources advantages is key to a national S&T 
strategy’; in Toronto, “sustainable development 
is critical for the future of resource-based indus- 
tries, and S&T are the key’; in St John’s, “the 
Atlantic region has traditional strengths in the 
exploitation of natural marine resources, frontier 
research and development, as well as high-qual- 
ity basic and applied research.” In the summary 
of the wrap-up National Conference, the first 
“highlight of advice received” was to “build the 
federal science and technology strategy on 
Canada’s strengths, particularly our natural 
resources . . . and on the unique combinations of 
national strengths in each region and community.” 

The message from Canadians was clear: using 
science to build on Canada’s natural resources 


advantages is key to a national S&T strategy. 
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